Submitted 14 October 2014; accepted in final form 14 October 2014 MECHANICAL PROPERTIES OF THE extracellular matrix play a much more important role in cell differentiation (3) or responses of differentiated cells to various injurious insults (1, 6) than was previously thought. Cells can sense the stiffness of surrounding matrix and respond to mechanical cues in their microenvironment through a number of mechanisms, many of them mediated by integrins and signaling hubs localized at focal adhesions and leading to actomyosin remodeling, cell membrane rupture, etc. (9, 10) . Stiffness-dependent expression of focal adhesion proteins and cytoskeletal remodeling (3) further illustrates this notion.
Pathological changes in biomechanical properties of the extracellular matrix may influence cell biological behaviors and be important factors in the pathogenesis of several diseases. Examples include matrix stiffness-dependent progression of malignant phenotype in cancer, exacerbation of LPSinduced lung inflammation, and pulmonary fibrosis (5-7).
In the respiratory system, contrasting alterations in lung matrix elasticity and structure are best represented in fibrosis or emphysema. The deregulated matrix deposition observed in lung parenchyma during idiopathic pulmonary fibrosis induces stiffening of the matrix, myofibroblast differentiation, and differential gene expression, thus leading to additional abnormal matrix deposition and progression of the disease (2, 5) . On the other hand, pulmonary emphysema is characterized by enzymatic digestion of the major elastic components of the lung tissue, significantly decreasing the tissue stiffness and stability. A study by Takahashi et al. (8) proposed that reversal of this process by increasing alveolar proteoglycan deposition could reduce the progression of the disease by enhancing the stability of the extracellular matrix and decreasing the incidence of alveolar wall rupture. These studies highlight the importance of the lung tissue compliance as a key biomechanical factor contributing to lung pathologies.
In this issue of the Journal of Applied Physiology, HiguitaCastro and collaborators (4) used an in vitro model of lung epithelial cells grown on compliant substrates and exposed to mechanical stress produced by microbubble propagations that were used to stimulate airway reopening during respiratory cycles in inflamed lungs. This model allowed the authors to investigate how changes in airway wall stiffness alter the biomechanical mechanisms responsible for cellular injury during airway reopening. The presented results show that softer, more compliant substrates recapitulating airways in the emphysematous lungs led to increased cell detachment but lower cell necrosis, while stiffer airways relevant to lung fibrosis conditions resulted in increased cell necrosis and lower cell detachment. Such findings illustrate how matrix stiffness-dependent anchorage of lung epithelium may explain epithelial denudation and decreased cellular mass in emphysema, as well as the increased susceptibility of lung epithelium to shearinduced injury in fibrotic lungs with increased tissue stiffness.
This study further highlights a biomechanical dilemma: increased cell anchorage on stiffer substrates leading to enhancement of the actomyosin cytoskeleton, which, in turn, leads to more rigid monolayers and increased risk of injury, versus a more relaxed cytoskeleton, which is less susceptible to shear-induced mechanical injury, but at the expense of decreased epithelial anchorage and stability on softer substrates (Fig. 1) .
Therefore, it is likely that normal lung mechanics represent a homeostatic equilibrium point, and that deviation from this point, as occurs during fibrosis or emphysema, may render the lung more susceptible to inflammatory insult or injurious mechanical ventilation. This type of biomechanical homeostasis has emerged as an important factor in maintaining and promoting healthy conditions in a number of physiological systems. A better understanding of the underlying mechanisms regulating lung biomechanical homeostasis might lead to new insights into the pathogenesis of pulmonary disorders and the development of specific therapies directed toward normalization of the mechanical microenvironment in the lung.
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No conflicts of interest, financial or otherwise, are declared by the author(s). Fig. 1 . Contrasting changes in mechanical properties of lung parenchyma associated with emphysema and pulmonary fibrosis cause opposite effects on lung epithelial cell injury and detachment rates, leading to propagation of corresponding pathological condition.
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